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Resistivity, Hall effect, Seebeck coefficient, thermal conductivity, heat capacity, and magnetic
susceptibility data are reported for CrSb2 single crystals. In spite of some unusual features in
electrical transport and Hall measurements below 100 K, only one phase transition is found in the
temperature range from 2 to 750 K corresponding to long-range antiferromagnetic order below TN
≈ 273 K. Many of the low temperature properties can be explained by the thermal depopulation of
carriers from the conduction band into a low mobility band located approximately 16 meV below
the conduction band edge, as deduced from the Hall effect data. In analogy with what occurs in Ge,
the low mobility band is likely an impurity band. The Seebeck coefficient, S, is large and negative
for temperatures from 2 to 300 K ranging from ≈ -70µV/K at 300 K to -4500µV/K at 18 K. A large
maximum in |S| at 18 K is likely due to phonon drag with the abrupt drop in |S| below 18 K due to the
thermal depopulation of the high mobility conduction band. The large thermal conductivity between
10 and 20 K (≈ 350 W/m-K) is consistent with this interpretation, as are detailed calculations of
the Seebeck coefficient made using the complete calculated electronic structure. These data are
compared to data reported for FeSb2, which crystallizes in the same marcasite structure, and FeSi,
another unusual narrow-gap semiconductor.
I. INTRODUCTION
The compounds FeSi, FeSb2 and CrSb2 are narrow
gap semiconductors, Eg ≈ 0.1 eV, with dominant 3d-
character of the electronic states near the conduction and
valence band edges and interesting magnetic and trans-
port properties1–18. Both CrSb2 and FeSb2 crystallize
in the orthorhombic marcasite structure (Pnnm space
group), while FeSi crystallizes in the cubic B20 struc-
ture (P213 space group). At first glance, the magnetic
susceptibility of all three compounds is similar with a
broad maximum in the susceptibility at 550 K, 500 K, and
400 K for CrSb2, FeSi, and FeSb2 respectively. The val-
ues of the susceptibility maxima are also similar: χmax =
13.8×10−4 cm3/mole-CrSb2, 8.5×10−4 cm3/mole-FeSi,
and ≈4.5×10−4 cm3/mole-FeSb2.
Unlike FeSb2 and FeSi, however, CrSb2 exhibits an-
tiferromagnetic order (TN ≈ 273 K). The observed mag-
netic structure is shown in Fig.1a, where each Cr has
a magnetic moment of 1.9µB.
11,19 The susceptibility
data for an oriented crystal of CrSb2 from 2 to 750 K
are shown in Fig.1b. The weak anomalies in magnetic
susceptibility and resistivity near TN are due to the
quasi-1D nature of the magnetism, as was proved re-
cently using inelastic neutron scattering measurements.19
The nearest-neighbor exchange constants were found to
be Jc ≈36 meV, while Ja ≈-1.3 meV (ferromagnetic),
Jb ≈1.5 meV and J111 ≈0.19 Most of the entropy asso-
ciated with the S=1 Cr spins is removed above TN due
to short range order primarily along the c axis.19
In this article, we report low temperature electrical
and thermal transport data, heat capacity and magnetic
susceptibility measurements from oriented CrSb2 single
crystals. In the temperature range 15−20 K, well be-
low the magnetic ordering temperature, we find an un-
expected minimum in the carrier concentration inferred
from Hall effect data, and a very large Seebeck coefficient
(reaching -4500 µV/K). It will be shown that the resis-
tivity and Hall effect data for CrSb2 can be explained
by a low mobility impurity band located ≈16 meV below
the conduction band edge, and that phonon-drag is likely
to be responsible for the large magnitude of the Seebeck
coefficient.
II. EXPERIMENTAL METHODS
Single crystals of CrSb2 are grown out of an Sb flux.
High purity Sb shot (99.9999% Alfa Aesar) and Cr pow-
der (99.99% Alfa Aesar) in the molar ratio 94:6 are loaded
into a 10 cc alumina crucible, and then vacuum-sealed
in a quartz ampoule. The mixture is heated to 1000◦C
over 6 h, held for 36 h and then cooled slowly (2◦C/h)
to 640◦C. The quartz ampoule is quickly removed from
the furnace and placed in a centrifuge where the ex-
cess Sb is removed. The crystals grown via this method
are sometimes ≈ 1×1×1 cm3, which are large enough
for thermal transport and electrical measurements us-
ing the Thermal Transport Option (TTO) on the Physi-
cal Property Measurement System (PPMS) from Quan-
tum Design. Powder x-ray diffraction and energy dis-
persive x-ray analysis confirmed that the crystals were
single phase with the orthorhombic marcasite structure
reported previously11,19. Oriented single crystals, with
typical dimensions of 9×1.3×1.3 mm3, are cut from the
as-grown crystals using a low-speed diamond saw (differ-
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2FIG. 1. (color online).(top) Nuclear and magnetic structure
of CrSb2. Red and green spheres are Cr sites, where both the
vector and color represent the spin orientation; blue spheres
are the Sb sites and a total of one magnetic unit cell is shown
while crystallographic unit cells are outlined in thin black
lines. The Cr spins are aligned approximately along [101].
(bottom) Magnetic susceptibility vs. temperature for a CrSb2
crystal with a magnetic field of 1 Tesla applied along the c
axis. The Neel temperature is noted in the figure.
ent crystals were utilized to obtain transport data along
the different crystallographic directions, and properties
were found to be consistent between batches). Crystals
with the long dimension along [001] (c axis) and along
[110] (perpendicular to c axis) are investigated. Leads
for electrical and thermal measurements are attached
with conducting epoxy and silver paste so that the con-
tact resistance is below 5 Ω. For the TTO measurements
the typical contact area for the four electrical and ther-
mal leads is about 1.2 × 1.2 mm2. Varying the applied
temperature difference during TTO measurements from
about 20 to 200 mK resulted in less than 5% variation
in the derived value of the Seebeck coefficient and ther-
mal conductivity. Additional Hall effect, resistivity, and
magnetoresistance measurements are made on thinned
(≈0.5 mm thick) oriented rectangular crystal plates. For
each of these measurements electrical contact is made
with 0.025 mm diameter Pt wires and contact areas of
about 0.1 × 0.1 mm2. Standard four lead geometries are
used for all electrical measurements with the magnetic
field, H, applied perpendicular to the current direction.
For the normal resistivity measurements the current di-
rection is reversed so that any thermal voltages can be
eliminated. For the Hall measurements, the applied mag-
netic field is swept from positive to negative values so
that the contribution of the normal resistivity (ρxx) due
to any slight error in the position of the Hall leads could
be eliminated. The Hall resistivity, ρxy, is then given by
[ρxy(H)-ρxy(-H)]/2.
20 Thermal conductivity, Seebeck co-
efficient and electrical resistivity measurements are made
using the TTO option, and additional resistivity and Hall
effect measurements are made using the PPMS resistivity
option. Heat capacity and magnetic susceptibility mea-
surements are made with the PPMS heat capacity op-
tion, and a SQUID magnetometer (MPMS) from Quan-
tum Design.
III. RESULTS AND DISCUSSION
The resistivity data from CrSb2 with the current along
the c axis and along [110] are shown in Fig. 2. The resis-
tivity along the c axis is about one order of magnitude
lower than the resistivity along [110]. Overall, however,
the temperature dependence of the resistivity is similar
for the two directions. These data are similar to that
reported by Hu et al. both in magnitude and shape.13
There is a small feature in the resistivity near TN≈273 K
(not shown).
Activated behavior is observed for transport along
both directions at temperatures below 200 K. The re-
sistivity data can be described by ρ ∝ exp(∆/kBT)
over limited temperature ranges: ∆1 ≈ 50 meV for
100 K <T<300 K; ∆2 ≈ 7-9 meV (depending on crystal
orientation) for 16 K<T<33 K, and ∆3 <0.1 meV for
T<10 K (not shown). The high temperature gap (2∆1 ≈
100 meV) is close to the intrinsic value of 140 meV esti-
mated from resistivity measurements on polycrystalline
samples or single crystals13,21 above room temperature.
The plateau in the resistivity curves near 50-80 K sug-
gests a possible phase transition in this temperature re-
gion. There is no evidence, however, of a phase transition
in x-ray, neutron and heat capacity data.12,19 The behav-
ior between 50-80 K is likely related to the decrease in car-
rier mobility with increasing temperature when phonon
scattering dominates the carrier relaxation time. This
scattering effect is generally observable when the car-
rier density in the conduction band is relatively constant,
which is possible in this temperature range considering
the magnitude of the high-temperature band gap and the
analysis of the Hall data presented below. Thus, the tem-
perature dependence of the resistivity is consistent with a
lightly-doped, narrow gap semiconductor: impurity band
conduction dominates at low T, extrinsic carriers in the
conduction band dominate at moderate T, and intrinsic
conduction dominates at high T.22 This type of plateau
in resistivity data is also observed in doped Si and Ge
crystals when the carrier concentration is in the range
of 1017 carriers/cm3,23–25 as well as in FeSi and FeSb2
crystals2,3,7,8,13,17 and polycrystalline CrSb2.
26,27
3FIG. 2. (color online).(a) Resistivity versus temperature for
CrSb2 crystals with current along [001] and [110] is consistent
with lightly-doped semiconductor behavior. (b) log ρ versus
inverse temperature. Different regions of activated transport
are noted in the figure.
Examples of the Hall resistivity (ρxy) versus magnetic
field for CrSb2 crystals are shown in Fig.3. All Hall resis-
tivity data are linear in applied magnetic field at least up
to fields of 4 Tesla, independent of whether the current
is along [110] or [001]. We note that the Hall data for
CrSb2 are easier to analyze than for FeSb2, since ρxy is
linear in field for CrSb2 at all temperatures where bipo-
lar conduction is not present, unlike the complicated field
dependence of ρxy exhibited by FeSb2.
9 The most strik-
ing feature of the Hall data is the maximum that occurs
in the magnitude of the Hall resistivity at T≈15 K, corre-
sponding to an apparent minimum in the carrier concen-
tration. This is more evident when the apparent carrier
concentration (determined from the one band expression
napp∝1/ρxy) is plotted versus temperature (see Fig.3c).
The Hall and Seebeck signals are both negative below
250 K. At high temperatures (>250 K) large numbers of
intrinsic electrons and holes are excited in CrSb2, and
the Hall signal is found to be positive while the Seebeck
coefficient remains negative.
The minimum gap between the valence and conduction
bands of CrSb2 is estimated to be 140 meV.
13,21 This im-
plies that intrinsic electron-hole pairs can be neglected for
temperatures less than about 50 K. Below 50 K, the ap-
parent carrier concentration continues to decrease which
suggests a freeze out of extrinsic carriers into a donor
band. The position of the donor level is estimated from
the resistivity data to be in the range of 16 meV be-
low the conduction band edge. The source of extrinsic
electrons in CrSb2 is unknown. A slight Sb deficiency
(≈0.00001) could account for the low temperature (5 K)
carrier concentration of about 3×1017 electrons/cm3, as
could a small amount of electronically active impurities
in the starting materials or from the alumina crucibles.
A minimum in the apparent carrier concentration is un-
usual, but it has been observed in semiconductors such as
Ge,24 as well as in FeSb2 and FeAs2.
28 In Ge, the extrin-
sic carriers freeze out into a low mobility impurity band
that is close to the conduction (or valence) band edge.
When the impurity level is within a few meV of the con-
duction or valence band edge, and the total concentration
of dopants is in the range of 1017 carrier/cm3, a low tem-
perature minimum in the apparent carrier concentration
can be observed. It is important to stress that the carri-
ers are not entirely localized in the donor band, though
conduction in this band occurs with a low mobility and
may be hopping-type conduction. Indeed, the obtained
temperature dependence of napp originates in the dom-
inance of the donor band conductivity at temperatures
below the minimum in napp.
To determine the occupation of the dopant and con-
duction bands with increasing temperature, we use a sim-
ple model of two localized levels, where the occupation
of conduction (band) levels is given by:
Ncon = 3× 1017 Gexp(−∆/kBT )
1 +Gexp(−∆/kBT ) , (1)
where ∆ is the energy difference between the two levels,
andG is the degeneracy of the conduction level relative to
the dopant level. The energy of the dopant level is defined
to be at E=0. The number of electrons remaining in the
impurity band, Nimp, is 3×1017 - Ncon. For temperatures
less than about 50 K, intrinsic conduction (the valence
band) can be neglected, and the system is in the regime
of kBT/∆<< 1. We note that in this temperature regime
the standard expression29 for the number of electrons in
the conduction band is Ncon ≈ Ncexp(-∆/kBT), where Nc
is the effective density of states of the conduction band,
implying that in our simplified model G is proportional
to Nc.
For the two band system, the apparent carrier concen-
4FIG. 3. (color online).(a) Hall resistivity versus magnetic field with the current along [110] and (b) along [001] for two crystals
of CrSb2. (c) Apparent carrier concentration versus temperature. Dashed lines are the linear fits to the data. Note minimum
in apparent carrier concentration near 15 K.
tration is given by
napp =
(Nimp + Nconb)
2
Nimp + Nconb2
(2)
where b is ratio of the mobility of an electron in the con-
duction band to the value in the impurity band. This
simple expression provides a good description of the Hall
data, particularly for temperatures less than about 30 K,
as shown in Fig. 4. Although the exact fitting values
given in the caption of Fig. 4 should not be taken too
seriously because of the extreme simplicity of the model,
they do indicate that the mobility of the conduction level
is about 130 times higher than that of a donor level and
the donor band lies ≈16 meV below the conduction band.
Since CrSb2 is antiferromagnetic, there is the possi-
bility of an anomalous Hall effect contribution to the
measured data.30,31 This would add a term to the in-
ferred Hall coefficient which is proportional to the mag-
netic susceptibility. In the temperature range of interest
(T<50 K) the magnetic susceptibility of CrSb2 is temper-
ature independent for all orientations of the crystal with
respect to the applied magnetic field, and all isothermal
M versus H curves are linear up to the maximum field of 7
T.13 Any anomalous Hall effects would therefore result in
at most a temperature independent offset in the Hall co-
efficient or inferred carrier concentration, and could not
account for the observed minimum in Fig. 4. The obser-
vation that the magnetic susceptibility varies by about
50% between the two directions measured,13 while the
inferred carrier concentration at the lowest temperatures
are essentially independent of orientation (Fig. 4), sug-
gests that anomalous Hall effects are negligible in this
material at the temperatures where the Hall data are an-
alyzed.
The most striking transport feature of CrSb2 is the
Seebeck coefficient, S, which is displayed in Fig. 5. The
shape of S(T) is very similar to that previously reported
for some FeSb2 single crystals,
7,18 although there is some
controversy as to how large S can be in FeSb2.
17 In CrSb2
FIG. 4. (color online).Comparison between the measured ap-
parent carrier concentration napp with current along either
[001] (solid squares) or [110] (solid circles) with the values cal-
culated from two electron bands: a low mobility donor level,
Ed, in the gap a distance ∆ below the conduction band edge
at Ec. A least squares fit using a simplified two-level model
(Eqns. 1 and 2) for transport along [110] yields ∆ ≈ 12 meV, b
≈ 138, and G = 29; for transport along [001], ∆ ≈ 17.4 meV,
b = 122 and G = 1097.
single crystals, a minimum in S(T) of ≈ -4500µV/K oc-
curs at 18 K. From 18 K to 10 K there is a rapid decrease
in the magnitude of S, while S changes much more slowly
from 10-2 K. The Seebeck data below 50 K are very simi-
lar in shape to the Hall data from the same temperature
range (see Fig 4). For a two band system the Seebeck co-
efficient is given by the Seebeck coefficient of each band
weighted by the electrical conductivity of each band.32,33.
The rapid drop in S below 18 K can be accounted for
by the thermal depopulation of electrons from the non-
degenerate conduction band into the low mobility and
5FIG. 5. (color online).Seebeck coefficient from CrSb2 crys-
tals with the temperature gradient along either [001] or [110].
Panel (b) shows the same data as in (a) but with an expanded
temperature axis.
degenerate donor band upon cooling. Below 10 K, the
Seebeck coefficient is approximately linear in tempera-
ture and is dominated by donor band conduction.
The large magnitude of S at 18 K is difficult to rec-
oncile with a purely electronic mechanism, particularly
since the Cr moments order at TN ≈ 273 K and hence
there is no additional magnetic entropy to be removed at
lower temperatures. The heat capacity and lattice ther-
mal conductivity data, which are discussed below, are
consistent with a phonon drag mechanism as the origin of
the large values for S near 20 K. We note that the CrSb2
Seebeck data were reproducible using crystals from dif-
ferent growths and by measuring the Seebeck data using
different heating and cooling parameters. The very sim-
ilar shape between the Seebeck data from FeSb2
7,18 and
the Seebeck data shown in Fig. 5, suggests a similar origin
for the effect.
FIG. 6. (color online). (a) Heat capacity vs temperature for
CrSb2 crystal, and in (b) the same data are plotted as C/T
vs T2 below 7 K.
The low temperature heat capacity data for CrSb2
are shown in Fig. 6. As noted above and by previous
work,11,12,19 there are no phase transitions at low tem-
peratures except for that at TN ≈ 273 K. Plots of C/T
vs T are linear for temperatures less than 7 K and as ex-
pected for a semiconductor, the electronic specific heat
coefficient, γ ≈ 0, within experimental error. The Debye
temperature is 281 K, which implies an average sound ve-
locity of vs = 2700 m/s. Although CrSb2 is magnetically
ordered below TN= 273 K, at low temperatures there is
a substantial gap in the spin wave spectrum of about
25 meV.19 Thus the heat capacity below 7 K is only due
to phonons.
The thermal conductivity data for two CrSb2 single
crystals are shown in Fig. 7 for heat flow along the c di-
rection, κc, and along [110], κab. For temperatures below
50 K, the thermal conductivity data are very similar in
6FIG. 7. (color online) Thermal conductivity versus temper-
ature for two CrSb2 crystals. The thermal conductivity was
measured along the c direction and perpendicular to c (along
[110]).
both directions with a large maximum of 300-400 W/m-
K near 12 K. This is approximately a factor of 10 larger
than that observed in polycrystalline CrSb2.
26 This im-
plies that the average mean free path for phonons at low
temperature is about 10 times smaller in the polycrys-
talline samples. For the polycrystalline samples26 the
peak in the Seebeck data is also a factor of 10 smaller.
All of these observations are consistent with a phonon
drag mechanism as the origin of the large peak in the
Seebeck data near 18 K, as is discussed in more detail
below. The electronic contribution to the thermal con-
ductivity is estimated to be negligible at all temperatures
using the Wiedemann-Franz law and the resistivity data
shown in Fig. 2 The effect of subtracting the electronic
contribution to the data shown in Fig. 7 is less than the
size of the data symbols used in the figure.
Above 50 K, κc is substantially larger than κab. The
magnetic excitations in CrSb2 are quasi-1D with high
spin-wave velocities along the c direction. It is possible
that the excess heat carried along the c direction is due
to spin-waves since in this direction the spin wave veloc-
ities are about three times larger than the average sound
velocity for CrSb2. The gap of 25 meV in the spin-wave
spectrum at the zone center is also consistent with an
onset of spin-wave heat conduction near 50 K. However,
since κc is not an order of magnitude larger than κab,
it is also possible that the magnetic excitations scatter
phonons more strongly for κab thereby suppressing κab
relative to κc. There is no simple way to distinguish
between these two possibilities for CrSb2. Substantial
heat conduction by magnetic excitations has been clearly
demonstrated in the insulating spin-ladder compound
Ca9La5Cu24O41. Along the ladder direction the heat
conducted by spin-waves at room temperature is com-
parable to the heat conducted by metallic platinum.34 In
the spin-ladder compound, however, it was found that a
small amount of electronic conduction tended to greatly
reduce the spin-wave heat conduction due to electron-
magnon scattering. It is likely that the presence of con-
duction electrons in CrSb2 has a similar effect.
A quantitative estimate of a phonon drag contribu-
tion to the Seebeck coefficient is difficult. An approx-
imate estimate9,35,36 for the phonon drag contribution
to S is given by Sph=βvslp/µT, where β is a parameter
that characterizes the relative strength of the electron-
phonon interaction with 0< β <1, and µ is the mo-
bility of electrons in the conduction band. Using the
measured low temperature values for the heat capacity
and thermal conductivity, the estimated mean free path
for phonons, lp, is about 7µm at 18 K. Using the sim-
ple two band analysis of the Hall data, presented above,
yields a value of µ ∼ 500-2500 cm2/V-s at 18 K depend-
ing on whether the current is along [110] or along the c
axis. This yields Sph=β(20-100) mV/K at 18 K, which
indicates that phonon drag could account for a large per-
centage of the negative peak in the Seebeck data shown
in Fig. 5. A phonon drag explanation is also consistent
with the S(T) observed in polycrystalline CrSb2, where a
maximum |S| ∼450µV/K is observed near 60 K and cor-
responds to a smaller maximum in κ of approximately
30 W/m/K at similar T. The very similar shape between
the Seebeck data from FeSb2
7,18 and the Seebeck data
shown in Fig. 5, suggests a similar origin for the effect.
We note that the high values of the Seebeck coeffi-
cient cannot be explained in terms of the behavior of
a standard doped semiconductor model with tempera-
ture independent doping in the absence of phonon drag
or some other enhancement.37 This is because, although
the thermopower may increase as one decreases the car-
rier concentration, this increase will be limited by bi-
polar conduction at a finite temperature. While the
details will in general depend on the band structure,
Goldsmid and Sharp38 derived an approximate expres-
sion for the maximum thermopower of a band material,
Smax ≈ Eg/2eTmax. Here Eg is the band gap and Tmax is
the temperature where the maximum thermopower is ob-
served. For 18 K and the literature band gap of 140 meV,
this formula gives Smax ≈ -3880µV/K, which is not too
far from the observed value of -4500µV/K. However, the
carrier concentration needed to achieve this maximum
value at this T is several orders of magnitude smaller than
found experimentally. If the more relevant low tempera-
ture gap of 16 meV is used, however, Smax ∼ 450µV/K,
which is about 10 times smaller than the experimental
value for any carrier concentration. While it is apparent
that with a substantial gap one can get very large ther-
mopowers at low T, unless the bands are very heavy this
only happens at exceedingly low carrier concentrations.
We performed first principles calculations of the elec-
tronic structure using the general potential linearized
augmented planewave method as implemented in the
7WIEN2k code.39 Calculations were done for the exper-
imentally determined ground state magnetic structure,
with the standard Perdew-Burke-Ernzerhof (PBE) ex-
change correlation functional.
We find a very small band gap of 5.4 meV in scalar
relativistic calculations with the PBE functional and a
band gap that depends on the moment direction if spin-
orbit is included. We obtain a somewhat larger gap of
70 meV in scalar relativistic calculations using the local-
spin-density approximation. For the experimental direc-
tion we obtain a zero gap with spin-orbit and the PBE
functional. This underestimate and the differences be-
tween different functionals probably reflect the known
limitations of standard density functional calculations.
In order to connect with experiment we calculated the
Seebeck coefficient as a function of doping level and tem-
perature within the constant scattering time approxima-
tion, as described elsewhere.40,41 We did this for the PBE
electronic structure obtained from scalar relativistic cal-
culations with application of a scissors operator to adjust
the gap to 16 meV and 140 meV. We find that the cal-
culated electronic structure cannot account for the large
Seebeck coefficient peak of -4500µV/K at 18 K.
Our calculations, however, did find an interesting re-
sult that could be checked by future experiments. As
shown in Ref. 19, even though the band gap is small, the
shape of the density of states for the valence and con-
duction bands is quite different. The valence band edge
is heavier than the conduction band edge. Furthermore
the density of states at the top of the valence bands is
from hybridized Cr d / Sb p states, while the conduc-
tion band has more pure Cr d character. The predicted
behavior for p-type and n-type CrSb2 are therefore dif-
ferent. For n-type, we find a low temperature conduc-
tivity anisotropy within the constant scattering time ap-
proximation of ∼6.5, with the high conductivity along
the c-axis, consistent with experiment. For p-type, the
anisotropy is predicted to be ∼4 with lowest conductiv-
ity along the orthorhombic a axis, opposite to the n-type
case.
IV. SUMMARY AND CONCLUSIONS
The low temperature electrical and thermal transport
properties of single crystals of the narrow-gap magnetic
semiconductor (TN ≈273 K) CrSb2 are reported. A large
negative peak in the Seebeck coefficient of -4500µV/K is
observed at 18 K with heat flow either along the c axis
or perpendicular to the c axis. The Hall resistivity is lin-
ear in applied magnetic fields up to 4 T for all crystallo-
graphic orientations studied and all temperatures where
bipolar conduction is not influential. The Hall and See-
beck coefficients are both negative for temperatures be-
low 250 K. The sharp maximum in the magnitude of the
Hall resistivity for temperatures near 18 K clearly sug-
gests two electron bands influence electrical transport at
low T. The resistivity and Hall data are consistent with
an occupied low-mobility donor band at 2 K with the con-
duction band edge about 16 meV higher in energy. The
thermal conductivity and heat capacity data are consis-
tent with a significant phonon drag contribution to the
large negative value of the Seebeck coefficient at 18 K.
We find that the calculated electronic structure cannot
account for the large Seebeck peak. While CrSb2 is mag-
netic and the states near the conduction and valence band
edges have strong 3d character, most of the low tem-
perature properties, including the Seebeck data, can be
understood within the framework of a relatively normal
narrow gap semiconductor. The temperature dependence
of the Seebeck coefficient for CrSb2 is remarkably similar
in shape to that reported for FeSb2.
7,18
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